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Key findings of this work 1 Expectations for ion turbulent heat transport 1
+ In electron heated plasmas in both AUG and W7-X, clamping of the ion 1 |
temperature occurs at Ti ~ 1.5 keV i of magnetic i ion. 1 * lon heat transport can be driven by lon Temperature Gradient (ITG) or 1
= . trapped electron modes (TEM)
* Theionsin such plasmas are heated through the energy exchange power as 1 . 1 E
n2 (T, — Ti)/T: 2' which offers a broad ion heating profile. . * Both devices may also feature a strong T./T, drive for ion transport | 3
* Atthe same time this heating mechanism puts a strong constraint on the ion 1 - Linear calculations Linear calculations |
heat transport, as the ratio T,/T; > 1 exacerbates ITG/TEM core turbulence. | =4 7;73 e ] ‘ e ‘ 035 7'.”“‘0 @l = | S Tk
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To remedy the impact of clamping, tokamaks and stellarators either feature: ] < 03] 1 %’ ”
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1. an H-mode with strong edge pedestal to lift the “stiff“ core T, profiles ] < 02 1 - 2 UL,
2. suppressed or reduced core turbulent transport by means of: 1 " o /;4/, ot | | D .| T L
i.  fastions stabilisation (tokamaks and stellarators) 1 - ; @ (176) né (ITG) 1 e . i . rim
il enhanced density gradients and neg gnetic-sh Kamak 0 X o0 & o 5 = 5 2 * Tokamak L-H transition can help enhance T, ; as pedestal lifts the core
iii.  designing turbulence resilient magnetic configurations such as e.g. negative triangularity 1 08 16 24 32 4 48 56 ally I « Although local gradients remain the same (or reduce somewhat)
configurations in tokamaks or configurations with low elongation in stellarators. 1 a/ly 1
1 I
Magnetic confinement concepts ! Wendelstein 7-X power scan experiment ! o )
o ) 1 otsasar o v sotsos27 082 1 ASTRA-TGLF simulations: TEM or ITG dominant
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* |a=0.5m/R=1.6m,B=25T . R=5m,B=25T 1 * T,varies 3 > 1.3 keV 1
. = . = i * Tvaries 1.7 > 1.2 keV
Pecrn =5 MW Pecan =7 MW(15 MW envisaged) 1 ! o 1 Using ASTRA-TGLF simulations with quasi-linear gyrokinetic calculations
. Jassical t N + Optimised It te,<1% * n,is virtually constant at 7 10 m i o i . o .
ow neoclassical transport ptimised neocl. transport £, | I = Depending on collissionality either TEM or ITG is the dominant micro-instability
1 I * Both instabilities feature enhanced stiffness with increasing T./T;
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Electron heated plasma Wendelstein 7-X power scan experiment :
| I Clamping due to turbulent tranport
* ECRH electron heating is very localised ; 1 e Errrae—r— I H: Lmode plasmas. 0,: Lmode ~ Hmode plasmas
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Electron heated plasmas using ECRH . Wendelstein 7-X power scan experiment | Example of turbulence suppressed scenario
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* lon temperature T;-clamping in both devices: T; < 1.5 keV 1 . 5 i 1
* Low exchange power with broad ion heating profile? 1 Sors sim|| E 0.75 | stability valleyg
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1 1 Example of turbulence suppression scenario
configuration independent gyroBohm transport 1 AUG power scan experiment in H, (L-mode) 1
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* NTSS simulations: X¢yurp> Xneo, Vary Pecgy=1-5 MW and n =10 - 102°m3 | day o . * - I
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+ GyroBohm ion diffusivity: ;g = m; — (electrons: yy,s, = constant) 1 i @ m I Post pellet experiments confirm reduced turbulence scenario:
= T Hom * Enhanced density gradients a/L, ~ a/L;; help suppress ITG turbulence
« Tried in AUG and W7-X configurations > ing is 1 o _ ) I - . _
P ) i ) - Large variation of T,, clamping of T, < 1.5 keV in L-mode H2 plasmas * T, clamping is (transiently) broken to get T; = 3 keV/
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« Large anomalous transport . * Qvaried by factor 3 . + Explore enhanced performance with cryo pumps and continuous pellet injector
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